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DISPLAYING THUMBNAIL IMAGES OF 
DOCUMENT PAGES IN AN ELECTRONIC 

FOLDER 

FIELD OF THE INVENTION 

The present invention relates to graphical user interfaces 
Such as used with general-purpose computers, and relates 
more specifically to Systems for obtaining overviews of 
icons or other display graphics representing relatively large 
quantities of data. 

BACKGROUND OF THE INVENTION 

In the computer industry, use of graphical user interfaces, 
or GUIs, is well known for enabling a user to Select a 
particular file of data (Such as a word-processing file, or a 
graphics file) from a large available Selection. A GUI is a 
type of display format that enables a user to operate a 
computer by pointing to pictorial representations, Such as 
“windows' and "icons,” displayed on a Screen device. A 
window is a rectangle displayed on the Screen that affords a 
user work Space within a program. In typical operation, the 
user may move the window about on the Screen, change its 
Size or shape, enlarge it to fill the Screen, close it entirely, or 
change how much of its contents are displayed. 
To navigate within a GUI, Such as to Select a particular file 

to be opened, most Systems employ a Screen cursor or 
pointer, typically displayed as a Small arrow which allows 
the user to Select individual points on the Screen. In 
operation, the cursor is moved to a desired Screen location 
in response to movements of a pointing device (e.g., a 
mouse, trackball, or equivalent) by the user. Besides effect 
ing cursor movement, most pointing devices include one or 
more Switches or “mouse buttons' for Specifying additional 
user input or user events. Since many user choices may be 
entered through use of a pointing device instead of input 
with a keyboard, the need for the user to memorize Special 
commands is lessened. 

With particular reference to accessing data desired to be 
Viewed, a Standard arrangement of a GUI is to provide a 
hierarchy of containers into which individual files can be 
organized. For instance, a Set of “files' can be placed in a 
“folder,” a set of “folders' can be placed in a “drawer,” and 
So forth, up to items which may characterized as cabinets or 
drives. For present purposes, the important fact is that the 
basic unit of a set of data which may be wished to be viewed 
is here called the “file’: a file may be a word-processing 
document, a graphics-program document, a spread sheet, or 
Some other form of data that is capable of making Sense 
Standing alone. Also for present purposes, all containers 
which may contain one or more files will be called a 
“folder,” even though in different contexts folders may exist 
within other folders, and higher-level metaphors may be 
used, Such as drawer and cabinet. 
When a folder is opened in the context of a GUI, there is 

typically displayed a rectangular space on the Screen, and 
within this rectangular space is displayed a set of icons, each 
icon being associated with one file (such as a text or graphics 
file) in the folder. In common operating Systems such as 
Macintosh(R or WindowsTM, documents of a particular type, 
Such as word-processing documents, are typically all 
assigned icons of a identical basic appearance, Such as of a 
sheet with a folded corner, or a stylized capital W. By and 
large, the only way to distinguish between icons of a type 
relating to different files is to associate with each icon a short 
file name which is displayed underneath the icon. However, 
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2 
very often, a file name which makes Sense to the creator of 
the file will be largely meaningleSS to another user. 
The present invention is a utility, which can be Superim 

posed over an existing operating System Such as 
WindowsTM, that enables a user to quickly identify the basic 
contents of each of a large number of files which are 
identified as icons within a folder in a GUI. 

DESCRIPTION OF THE PRIOR ART 

U.S. Pat. No. 5,436,637 describes a graphical user inter 
face including providing "hints' for Screen objects of inter 
est. When a cursor merely touches a particular icon on the 
Screen, a Status frame or window, which is positioned in a 
non-intrusive fashion below or to one Side of an active 
portion of the user interface, is continually updated with 
descriptive information relating to a particular icon as a 
Screen cursor moves from one icon to another. The patent 
further contains a general background description of a utility 
known as "balloon help,' in which graphical buttons a 
toolbar in a graphical user interface are provided with 
“pop-ups' or “balloons” which appear next to the cursor to 
explain the function of the button. 

U.S. Pat. No. 5,500,935 discloses a graphical user inter 
face System which allows the user to implement pop-up 
menus and gestural marks when the input location in the 
GUI is restricted, Such as in a corner region. In Such a 
Situation, the System translates the desired pop-up menu 
from one location where space is limited to another location 
where space is essentially unlimited, and then provides an 
indicator or a guide to direct the user to make the required 
movement of the cursor to the unrestricted location. 

U.S. Pat. No. 5,500,936 discloses a multi-media slide 
presentation System which can be Superimposed on a stan 
dard computer GUI. Each slide in the multimedia slide 
presentation may contain photographs, text, graphics, and 
charts. By actuating and releasing a control button of the 
mouse or trackball, a pop-up menu is displayed to aid the 
user to make Selections that operate on the Slides and objects 
on the Slides. The text menu items may also indicate pop-up 
menus when Selected. 

U.S. Pat. No. 5,644,692 discloses a specialized GUI for 
displaying information about a very large number of entities, 
such as files. The entity representations in the GUI are 
contained in columns which represent contexts for the 
entities. In one embodiment, the entities are lines of text and 
the contexts are files containing the lines. A Selector with a 
Set of colored fields corresponding to values of attributes of 
the entities is provided. When either an entity representation 
or a Selector field is activated by means of a pointing device, 
the selector field and all of the entity representations for 
entities of the attribute value corresponding to the Selector 
are turned on and appear in the same color. The pointing 
device may also be used to specify an entity representation 
for detailed Viewing. 

SUMMARY OF THE INVENTION 

According to one aspect of the present invention, there is 
provided a method of displaying a thumbnail relating to an 
electronically-Stored file in an electronically-Stored folder, 
the folder being capable of retaining a plurality of files. At 
least one icon relating to a file retained in the folder is 
displayed. Thumbnail data is derived for each file in the 
folder. The thumbnail data for each icon in the folder is 
Stored in a cache, and an association is created between each 
file in the folder and the thumbnail data relating to the file 
in the cache. When the icon relating to a file in the folder is 
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indicated by a cursor, the thumbnail data relating to the file 
relating to the icon is retrieved from the cache and displayed. 

According to another aspect of the present invention, 
there is provided a method of displaying a thumbnail relat 
ing to an electronically-Stored file in an electronically-Stored 
folder, the folder being capable of retaining a plurality of 
files. At least one icon relating to a file retained in the folder 
is displayed. When the icon relating to a file is indicated by 
a cursor, the thumbnail data relating to the file related to the 
icon is displayed by touching the cursor to the icon without 
a mouse-click. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a representation of a typical folder display, as in 
the prior art; 

FIG. 2 is a demonstration of the display of a thumbnail of 
a graphics file according to the present invention; 

FIGS. 3A and 3B show a simplified flowchart illustrating 
the basic Steps of the method of the present invention; and 

FIG. 4 is a demonstration of the display of a text-intensive 
thumbnail according to one aspect of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

For purposes of elucidating the Specification and claims, 
the following terms will be defined: 
A “thumbnail’ is a quantity of data which is derived from 

a larger quantity of data, Such as a file. To obtain a 
thumbnail, one page image from the file can be opened and 
optically reduced or Scaled to a Smaller size; or, alternately, 
discrete portions of data from the file can be pulled from the 
file, Such as key words, a pre-written or artificially derived 
Summary of the data, a title, a list of column headings, any 
text Strings which are found to be of larger than usually type 
size which would be consistent with headlines, etc. The 
"thumbnail data,” as used in the claims, is a quantity of data, 
which may be in form example ASCII format, which is 
culled from a file and which may be displayed in another 
format in the resulting thumbnail. 
A "folder,’ for purposes of the present description and 

claims, is a term which can be applied to any container that 
can hold one file or a plurality of files. 
An "icon' is in a basic Sense a bitmap of a predetermined 

design, which the human user can identify as relating to a 
file, or at least to a file of a certain type. In addition, within 
the Scope of the invention, the term "icon' can also be 
applied to a displayed file name, particularly in the context 
of a displayed tree of folders having files therein. 
A “cursor is a displayable pointing device, which is 

typically in the form of an arrow bitmap which is used to 
point to a particular icon, although this term could be applied 
broadly to encompass other methods of pointing to an icon, 
Such as using a touch-Screen, electronic pen, or a special 
alphabet. 
A "background operation' is an action performed by the 

operating System of a computer, in a manner which is 
generally not apparent to the user through the display, or at 
least is performed by the operating System in a manner 
whereby the user can perform some other function while the 
background operation is taking place. 

FIG. 1 is an example of a graphic display of a “folder,” in 
the Specific case an Inbox having a toolbar and pull-down 
menus associated there with, as would be used in conjunction 
with the present invention. AS can be seen, the displayed 
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4 
folder includes a rectangular area with icons of the files 
contained in the folder. It will also be noted that Some of the 
items in the folder are themselves folders, and may contain 
further folders and files. The type of entity which appears in 
the folder, whether a subsidiary folder, a text file, or a 
graphics file, determines the appearance of the particular 
icon associated with the file name. For folders within folders 
forming a hierarchy, it is known in the art to display multiple 
layers of folders in a “tree” structure. 

FIG. 2 is an example display of a “thumbnail' associated 
with a file in a folder, showing the desired result of the 
present invention. When the cursor, shown as the small 
arrow in FIG. 2, is merely touched onto an icon within the 
folder, that icon being associated with the file, a “thumbnail” 
of the image forming the file is displayed. AS can be seen in 
FIG. 2, this “thumbnail,” in the case of a graphics file such 
as shown as “PagisSample2.xif a reduced version of the 
image is displayed in a manner which associates the thumb 
nail with the indicated icon. In this manner, a perSon having 
a folder with a large number of text or graphics files, each 
file having a cryptic file name, can quickly glance at a 
thumbnail derived from the file so that the user can identify 
the thumbnail with the file. (For illustrative purposes, what 
is shown in the present FIG. 2 is intended to represent a 
reduced-size photograph.). 
To optimize consumer Satisfaction, the thumbnails Such as 

shown in FIG. 2 must appear essentially immediately after 
the cursor touches the icon in question. If too much time is 
taken in order to generate the thumbnail, this time could 
have just as well been used to open the particular file. The 
underlying method of the present invention thus contem 
plates using a “cache' memory, which is basically a file not 
directly apparent to the user, for obtaining just enough data 
to generate the thumbnails of the icons contained in the 
folder which is displayed to the user. By maintaining the 
thumbnail data in the cache memory, the thumbnail data for 
each individual icon being relatively Small, the thumbnail 
for the various icons in the folder can be displayed to the 
user with a Satisfactory Speed after the particular icon is 
touched with the cursor. When a particular folder having 
files therein is opened by the user, a corresponding “cache 
folder' is created on an ad-hoc basis. The cache folder is a 
folder of files of thumbnail data, but each file in the cache 
folder corresponds to and is associated with a file in the 
folder which is displayed to the user. 

FIGS. 3A and 3B show a simplified flowchart showing the 
basic operation of the method of the present invention. The 
functionality shown in the FIGS. can be embodied in code 
which is Superimposed on the basic functions of an operat 
ing System, Such as through the commercially-available 
utility “Shell Name Space Extension” in Microsoft(R) Win 
dows 95TM. Following the flowchart, the method of the 
present invention is activated when a user opens a folder 
containing files therein, causing the folder Space to be 
displayed on the GUI with icons therein, each icon corre 
sponding to a file such as shown in FIG. 1 above. Once the 
folder having the files is opened, every file in the folder is 
opened as a background operation and thumbnail data is 
derived therefrom, such as at step 100. In the case of a purely 
graphics file Such as in Xif or jpg or .tif format, this 
thumbnail data can be readily derived by Sampling the 
graphical data to yield the relatively Small thumbnail that 
will be displayed. In the case of a file, Such as in a 
word-processing format, which is known to be text 
exclusive or text-intensive, the thumbnail data can be 
derived by text-intensive means: For example, programs 
exist in the prior art which can be used to pull out what are 
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determined to be “key words” of the text document, or the 
text data can be examined for the presence of proper names 
or text in a headline-type typeface. More Sophisticated 
programs can even be used to Synthesize an abstract of a 
quantity of text. 

The thumbnail data for each icon in the displayed folder 
is stored in a special “cache folder,” and the individual files 
of thumbnail data are associated with the files in the dis 
played folder, as at step 102. There will generally be a 
commonality of file names between the displayed folder and 
the cache folder; this association of names is particular 
convenient using the “Shell Name Space Extension' utility. 
There thus exists, Soon after a particular folder is opened and 
displayed on the GUI, a cache folder which includes files 
which are essentially immediately available for display. 

The thumbnails associated with different files are 
displayed, according to a preferred embodiment of the 
present invention, whenever the cursor or other pointing 
device merely touches or comes within a certain range of the 
icon associated with a particular file, Such as at Steps 104. It 
is preferable to display the thumbnail when the cursor is 
merely touching the icon, as opposed to requiring, for 
example, one or two mouse-clicks or equivalent to be 
provided by the user. Once again, the Overall purpose of the 
thumbnail display is simply to give a “quick glance' at the 
thumbnail associated with the file. Thus, the size of the 
thumbnail, in the case of a merely graphically-Scaled-down 
version of a first page of a file, should be just large enough 
that a casual user could get an overall glimpse of the first 
page of the file. 

In order to maintain an economy of memory using the 
present invention, the thumbnail data associated with an 
open folder is preferably erased when there is no longer an 
immediate need that a particular thumbnail will have to be 
displayed. According to one embodiment of the present 
invention, it is possible to cause the cache folder to be 
emptied or erased when the folder associated with the cache 
folder at a given time is closed, as at Step 106. Alternately, 
cache folders can remain in existence until the System is shut 
down, or a timer could be used to erase the cache folder at 
the end of a work day, or after an elapsed period of time. 

Although the Overall purpose of the System of the present 
invention is to provide quick glances at files, in the case of 
navigating through a quantity of large documents Such as 
multi-page text documents, it may be desirable to provide to 
a user thumbnails of not only the first page of a text 
document but also Subsequent pages. Thus, according to a 
particular embodiment of the present invention, a means is 
provided for enabling the user to take quick glances at 
further thumbnails of further pages within a multi-page 
document. Of course, obtaining thumbnail data for Subse 
quent pages of a multi-page document is Somewhat at odds 
with the intention of the invention to keep a relatively small 
amount of data in the cache folder, So that the cache folder 
can be quickly generated and accessed. To resolve this 
dilemma, according to a preferred embodiment of the 
present invention, the first page of any multi-page document 
is the only page that is automatically used to derive thumb 
nail data from any multi-page file in the folder. However, 
further according to this preferred embodiment, in the case 
of a thumbnail derived from a multi-page file there is 
provided with the thumbnail a “flip-button” associated with 
the thumbnail, which makes available to the user a capability 
of Scrolling through further pages within the multi-page file, 
as shown at the steps indicated as 108 and 110. With 
reference to steps 108, if a file is identified as a multipage file 
at the opening of the folder, the resulting thumbnail data can 
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6 
be flagged. With reference to steps 110, if the flip-button in 
the thumbnail for the multipage file is indicated, a prede 
termined number of Subsequent pages in the file can be 
accessed, and Suitable thumbnail data, Such as a text Sum 
mary for each of the Subsequent pages, can be Stored in the 
cache for viewing in the thumbnail when the flip-button is 
indicated. 

An example of a text-intensive thumbnail, showing 
extracted proper names and headlines, and with an associ 
ated flip-button in the top right corner, is shown at FIG. 4. 
Activation of this flip-button causes the derivation of thumb 
nail data (either a graphic reduction of Subsequent pages, or 
the extraction of key words or Summaries) of the Subsequent 
pages only as needed. Thus, if there exists multi-page files 
in the folder, as Standard practice only the first page of each 
file will be used to derive thumbnail data, and thumbnail 
data from further pages will be derived only if specifically 
requested by the user, by use of the flip-button. Depending 
on a particular implementation, activation of the flip-button 
asSociated with the thumbnail for a multi-page file can cause 
derivation of the thumbnail data for the entire rest of the 
multi-page document, or only a certain predetermined num 
ber of further pages, Such as up to the next ten pages in the 
multi-page document. Of course, various graphical func 
tional equivalents to the illustrated flip-button, Such as a 
Sliding bar or pull-down menu, will be apparent. 
The present invention can be distinguished from certain 

prior art utilities in key ways. It is well known, Such as in the 
consumer versions of the Macintosh(E) and WindowsTM 
operating Systems to provide “help balloons' which are 
asSociated with toolbar buttons, and which display short 
explanations of the functions of different buttons when a 
cursor is caused to touch a particular toolbarbutton. The use 
of these “help balloons” in this context differs from the 
present invention in that the text of those help balloons is 
largely immutable and is always associated with a particular 
toolbar button. In contrast, with the present invention, the 
thumbnail data, whether a graphical reduction of a page 
image, or Some other derivation of text data, is created on an 
ad-hoc basis from a Standard method which is applied to 
what ever files are in a particular folder that is opened; 
further, according to a preferred embodiment of the 
invention, once the folder is closed, the thumbnail data is 
erased, and is re-generated next time the folder is opened. 
There is a Significant functional difference in providing help 
balloons associated with toolbar buttons, which do not 
change, and providing what is arguably in effect a help 
balloon associated with a file, in the context where files 
constantly come and go through a particular computer. 
While the invention has been described with reference to 

the Structure disclosed, it is not confined to the details Set 
forth, but is intended to cover Such modifications or changes 
as may come within the Scope of the following claims. 
What is claimed is: 
1. A method of displaying a thumbnail for at least one 

electronically-Stored file in an electronically-Stored folder, 
comprising: 

determining the appearance of at least one icon for at least 
one file in the folder based on at least one of file name 
or file type; 

displaying the at least one icon for the at least one file in 
the folder to permit a first identification of data in the 
at least one file; 

deriving thumbnail data from the file in the folder, the 
thumbnail data being a reduced derivative of at least a 
portion of the data in the at least one file; 
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Storing the thumbnail data for the file in a cache; 
associating the file in the folder with its stored thumbnail 

data in the cache; and 
when a cursor is positioned to hover over the icon 

displayed for the file, displaying the thumbnail data 
asSociated with the file to permit a Second identification 
of the data in the at least one file in greater detail than 
the first identification. 

2. The method of claim 1, wherein the thumbnail data 
includes a reduced version of an image in the file. 

3. The method of claim 1, wherein the thumbnail data 
includes a Subset of text data in the file. 

4. The method of claim 1, wherein the thumbnail data 
includes data derived from only a first page of the file. 

5. The method of claim 1, wherein the thumbnail data is 
derived upon opening the folder. 

6. The method of claim 1, wherein the thumbnail data is 
displayed by touching the cursor to the icon without a 
mouse-click. 

7. The method of claim 1, wherein the thumbnail data is 
derived from the file by opening the file as a background 
operation. 

8. The method of claim 1, further comprising: 
for files containing multiple pages of data, initially deriv 

ing the thumbnail data from only a first page of the file; 
when the thumbnail data for the file is displayed, display 

ing a button for retrieving thumbnail data derived from 
further pages in the file; 

when the button is activated, deriving from the file 
Subsequent thumbnail data, the Subsequent thumbnail 
data being derived from at least one further page in the 
file; and 

Storing the Subsequent thumbnail data in the cache. 
9. The method of claim 1, further comprising: 
erasing at least a portion of the cache when the folder is 

closed. 
10. A method of displaying a thumbnail relating to an 

electronically-Stored file in an electronically-Stored folder, 
comprising: 

determining the appearance of at least one icon for at least 
one file in the folder based on at least one of file name 
or file type, 
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8 
displaying the at least one icon relating to the file to 

permit a first identification of data in the file; and 
when a cursor is positioned to hover over the icon without 

a mouse-click, displaying the thumbnail relating to the 
file, the thumbnail being a reduced derivative of at least 
a portion of the data in the file, to permit a Second 
identification of the data in the file in greater detail than 
the first identification. 

11. The method of claim 10, wherein the thumbnail data 
includes a reduced version of an image in the file. 

12. The method of claim 10, wherein the thumbnail data 
includes a Subset of text data in the file. 

13. The method of claim 10, wherein the thumbnail data 
includes data derived from only a first page of the file. 

14. The method of claim 10, wherein the thumbnail data 
includes a Summary of data in the file. 

15. The method of claim 10, further comprising: 
for files containing multiple pages of data, when the 

thumbnail data for the file is displayed, displaying a 
button for retrieving thumbnail data derived from fur 
ther pages in the file; 

when the button is activated, deriving from the file 
Subsequent thumbnail data, the Subsequent thumbnail 
data being derived from at least one further page in the 
file. 

16. The method of claim 10, further comprising: 
for each file in the folder, deriving thumbnail data from 

the file; 
Storing the thumbnail data for each file in a cache; 
asSociating each file with the thumbnail data relating to 

the file in the cache. 
17. The method of claim 16, wherein the deriving step is 

initiated by opening the folder. 
18. The method of claim 10, wherein the thumbnail data 

from a file is derived by opening the file as a background 
operation. 

19. The method of claim 10, further comprising: 
erasing at least a portion of the cache when the folder is 

closed. 


